Key indicators: single-crystal X-ray study; T = 98 K; mean (C-C) = 0.005 Å; R factor = 0.029; wR factor = 0.067; data-to-parameter ratio = 18.2.
The title compound, [PdCl 2 (C 6 H 16 N 3 )](C 7 H 7 SO 3 ), consists of a Pd II atom bonded to two N atoms of the 1,4,7-triazacyclononane (TACN) ligand and two chloride ions, which define a distorted square-planar geometry. The third N atom of the TACN ligand is protonated and hydrogen bonds to the ptoluenesulfonate anion. The Cl-Pd-Cl angle is larger than the N-Pd-N angle. The packing is dominated by layers, which are formed by the criss-crossing of two different hydrogen-bonded chains. One chain is composed of hydrogenbonded Pd(TACNH)Cl 2 + cations, while the second is formed through hydrogen bonding between the p-toluenesulfonate anion and the Pd(TACNH)Cl 2 + cation.
Related literature
For background to complexes of Pd II and Pt II with 1,4,7-triazacyclononane (TACN), see: ; Blake et al. (1988 Blake et al. ( , 1993 ; Margulis & Zompa (1992) ; Hunter et al. (1988) ; Davies et al. (2000) . For the synthesis of TACN, see: Kang & Jo (2003) . For Pd-N and Pd-Cl bond distances in Pd(en)Cl 2 , see: Iball et al. (1975) .
Experimental
Crystal data [PdCl 2 (C 6 Hydrogen-bond geometry (Å , ). 
Data collection: CrystalClear (Rigaku/MSC, 2005 ); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPII (Johnson, 1976) ; software used to prepare material for publication: publCIF (Westrip, 2010 or to only two of the N atoms (Blake et al., 1988; Blake et al., 1993; Margulis & Zompa, 1992; Hunter et al., 1988) . In the latter case, under acidic conditions, the non-Pd bonded N atom becomes protonated. As a result, hydrogen bonding networks can be formed in the presence of an acceptor site. A similar type of complex has been reported for Pt II (Davies et al., 2000) .
The title salt is comprised of a protonated Pd(TACNH)Cl 2 + cation and a p-toluenesulfonate ion, Fig. 1 . The Pd-N and Pd-Cl bond distances, Table 1 , are similar to the bond distances observed in Pd(en)Cl 2 of 1.9798 (7) and 2.3084 (8) Å for Pd-N and Pd-Cl bonds, respectively (Iball et al., 1975) . The geometry about the Pd II atom is essentially square planar, but with the Cl1-Pd-Cl2 bond angle larger than the N1-Pd-N2 bond angle., Table 1 The dimer associates into a supramolecular chain via a nine member, ···O1-S1-O2···H3a-N3-C-C-N1-H1a···, synthon, 
The ligand (TACN) was prepared according to the procedure reported in the literature (Kang & Jo, 2003) . K 2 PdCl 4 (0.126 g, 0.387 mmol) was dissolved in deionized H 2 O (20 ml) and heated to 343 K. TACN (0.0500 g, 0.387 mmol) was dissolved in 50% 2-propanol/50% water solution (20 ml) and heated to 343 K. The two hot solutions were combined, removed from the heat and allowed to stir for 48 h. Yellow-brown crystals precipitated and were isolated by suction filtration. These were recrystallized from a 50% 2-propanol/50% water mixture to obtain crystals suitable for X-ray analysis.
Refinement
Carbon-bound H-atoms were placed in calculated positions(C-H 0.93 -0.97 Å) and were included in the refinement in the riding model approximation with U iso (H) set to 1.2-1.5 U eq (C). The nitrogen-bound H-atoms were located in a difference
Fourier map and were refined with U iso (H) = 1.2U eq (N).
supplementary materials sup-2 Figures   Fig. 1 . Thermal ellipsoid plot (50% probability) of the asymmetric unit of the title salt. Carbon bound hydrogen atoms are removed for clarity. Fig. 2 . Hydrogen bonded chain formed between the protonated Pd(TACNH)Cl 2 + cation and the p-toluenesulfonate anion; non-participating hydrogen atoms have been removed for clarity. Thermal ellipsoids are shown at 50% probability. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Refinement. Refinement of F

